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3IELE 

REVERSIBLE AGRICULTURAL GEL AND PASTE FORMULATIONS 
BACKGRnTT|sjr. n pTHF TT«rY T;MTrr.KT 
Aqueous suspensions of pesticides are well known in the art. For e:taniple 
see International Union of Pure and Applied Chemistry (Applied Chemistry ' 
Division) "Pesticide Chemistiy: Human Welfare and the Environment- 
Proceedings of the 5th International Congress of Pesticide Chemistiy Kyoto 
Japan. 29 August - 4 September. 1982. The use of inorganic salts to reduce L 
solubility of an otherwise soluble pesticide acid, base or salt causing precipitation 
of the pesticide acid, base or salt, a process known as "salting^ut," is also known 
in the art and traditionally taught in university Chemistiy and Engineering 
TTKimodynamics courses. For example, see D. J. Shaw. "Introduction to Colloid 
and Surface Chemistiy." London Butterworths. 1966. 

U.S. 4.936.900 teaches the use of carboxyUc or inorganic acid salts^o 
chemicafly stabilize sulfonytorea pesticides, or agriculturaUy suitable sulfonylurea 
salt dispersions. 

Not disclosed or suggested in the prior an and the subject of the present 
invention are compositions of pesticides which an aqueous based, physically 
reversible stmctuied-fluids which flow on application of shear and which 
spontaneous^ rebuild stractnie on standing. 

SUMMAR V nv ^ NVFNTrQT M 
Tim invention concerns a thixotropic pesticidal formulation comprising a 
pestKJidal component, a stmctnring agent, and the balance to 100% being an 
aqueous medium wherein: 

the pesticidal con^nent is selected from the group: 

a) a soluble electrolyte, 

b) a soluble non-electrolyte, 

c) an insoluble electrolyte, and 

d) an insoluble non-electrolyte; and 

the stniouiing agent is at least one anionic or cationic member selected from 
the group: 

e) apolyelectrolyte, 

f) a surfactant, and 

g) a suspending agent; 
provided that: 
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(i) when the pesticidal component is a), b) or d). then the structuring agent is 
g) and at least one of e) and f), such that c) and g) bear dissimilar 
charges, or \^en c) is not present, f) and g) bear dissimflar charges; 
(u) when the pesticidal component is c), dien the stnicmring agcm is selected 
5 from at least one of e) and f). such that e) and c) bear dissimilar 

charges, or wh«i e) is not present, f) and c) bear dissimilar charges; 
the ingredients being present in the foUowing amounts based on total weight 
of the formulation: 

1-60% pesticidal component; 

0. 1-20% of at least one of a polyelectrolytc and a surfactant; 
0-20% susp«iding agenr, the combination of pesticidal component, 
polyelectrolytc, surfactant, and suspending agent comprising 
at least 4%; and 
35-96% aqueous medium^ 
15 The temi "pesticidal component" is meant to mclude any chemicatn^ed for 

crop protection or mixture of said chemicals. More specifically, ingredients are 
selected from the dass of herbicides, fungicides, bactericides, insecticides, insert 
antifecdants. acaricides, miiicides, nematocides and plant growth regulants. 
Herbicides mclude sulfoi^hiica herbicides which are meant to mclude die entire 
20 class of herbicides containing the foUowing and any closely related chemical 
functionalities: 

o 

II 

— so^cy — 

25 Pesticidal con^wnents which are classified as "electrolytes" dissociate 

lseparate)intotwoormoreionsinwater. Conversely, "non-electrolytes" do not 

dissociate in water. 

Suitable "polyelectrolytes" of the invention can be eidier cationic or anionic, 
and include all water-swellable or water-soluble polymers which bear more than 
30 one ionic functional group per each macromolecule. 

"Surfectants" consist of molecules lower in molecular weight than poly- 
electrolytes which are surface active and which bear one or two charges per 
molecule. 
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A "suspending agent" can be clay and oxide particulates wliich are 
traditionaUy used to retard settling in both aqueous and non-aqueous based 
suspensions. 

"Dissimilar charge" is defined such that the electronic energy of the 
I substances are of different sigt«. Electrolytes, polyelectiolytes. surfactants, and 
suspending agents which have cationic polymer or surface-active portions are 
positively charged [ie.. sign is (+)]. those which have anionic polymer or surface- 
active portions are negatively charged [Le.. sign is (-)]. and pesticides which are 
non-electrolytes are not charged (Le.. neutral). For e:tample. a cationic poly- 
electrolyte has a dissimilar charge to an anionic suspending agent and to a non- 
electrolyte pesticide. Conversely, two cationics or two non-electrolytes would 
have similar charge. 

This invention also concerns a method for protecting crops comprising 
inlying to the crops, to the environmem of the crops, or to the pests, an effective 
amount of the formulation of this invention to control the particular pest of 
interest 

Piefened compositions (Preferred 1) of diose described above are 
thixotmpic pestiddal fonnulations wherein the ingredients are present in the 
fbUowmg amounts based on total weight of the formulation: 
10-50% pesticidal conqxHwiit; 

0.1-10% at least one of a polyelcctrolyte and a surfactant; 

0-15% suspending agent; and 

35-96%~aqneons medium. 
More preferred compositions (Preferred 2) are compositions of Preferred 1 
wherem die pesticidal component is a sulfonylurea herbicide and the ingredients 
are present in die foUowing amounts based on total weight of the fonnulation: 

10-40% sulfonylurea; 

0. 1-5% at least one of a polyelcctrolyte and a surfactant; 
0-10% suspending agent; 

5-25% agticutairally suitable stabilizing salt, such that die 

sulfonylurea and stabilizing salt are less than 85% by total 
formulation weight; and 
35-96% aqueous medium. 
Even more preferred compositions (Preferred 3) are compositions of 
Preferred 1 wherein the pesticidal component comprises a sulforylnrea herbicide 
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and a non-sulfonylurea pesticide in the following amounts based on total weight 
of the fonnuiation: 

10-40% sulfonylurea and non-sulfonylurea pesticide; 
0.1-5% at least one of apolyelectrolyte and a surfactant; 
5 0-10% suspending agent; 

5-25% agriculturally suitable stabilizing salt, such that the 

sulfonylurea, non-sulfonylurea pesticide and stabilizing salt 
are less than 85% by total formulation weight; and 
35-96% aqueous medium. 
10 Hie "agriculturally suitable stabilizing salts" include organic or inorganic 

salts which can be used to salt-out otherwise water-soluble ionic pesticides 
thereby rendering them insoluble. In the case of sulfonylurea herbicides, wherein 
chemical stabilization can be achieved by the addition of salts, agriculturally 
suitable salts refer to carboxylic or inorganic acid salts witii a solubility in water 
15 of greater than or equal to 3% at 5*C and pH 6-10, and further provided that a 

0.1 molar solution of the carboxylic or inorgaiuc acid salt is between pH 6 and 10. 

Even more preferred compositions (Preferred 4) are compositions of 
Preferred 2 wherein the polydectrolytes or diarged surf actants are selected from 
the group consisting of: quaternary polydectrolytes or surfactants, and 
20 quaternary ammonium salts which may be protonated, etiioxylated or alkylated; 
polyacrylamides, such as aminomethylated polyacrylamide polymer having 
pendant dialkylated ammonium salt groups; primary, secondary or tertiary 
polyamines, such as eflioxylated octadecylamine-octadecylguanidine complexes; 
and primary, secondary or tertiary amine surfactants with or without ethoxylation, 
25 protons or alli^l groups. 

More preferred con^sitions (Preferred 5) are those of Preferred 4 wherein 
the polyelectrolytes are selected from the group consisting of: polymers having 
pendant acid functionality and the ability to form salts; anionic polyacrylamides 
-fflid acrylamide copolymers, such as the sodium salt of 2-propenamide, 
30 2-^ropenoic acid; polycarbonates, such as polyacrylic acid, polymcthacrylic and 
styrene maleic anhydride acid polymers and copolymers; polysulfonates, such as 
lignosulfonates and sulfonated polystyrene; and polyphosphates. 

' Also preferred (Preferred 6) are compositions of Preferred 1 wherein the 
pesticidal conq^onent is a herbicide. 

Si 
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Also prefent^d (Pxefened 7) are compositions of Prefcned 3 wlieiein the 
mxxtuxe comprises a sulfonylurea herbicide and 3,5-dibromo^hydroxybenzo 
nitnie (bromoxynil). /"^o^yoenzo 

the J'TTf ™' compositions of Prefer^d 5 whez^in 

the sulfonylurea herbicide is a compound of Fonnula I 



W 

N 



J-SOjNHCNR Z 



N- ^ 

Y 



wherein: 
10 Jis 
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is is 

tlfl tli 1=12 



V R- , 
r1 R" 



5 RisHorCHs; 

Rl is F, a. Br. NOj, C1-C4 alkyl, C1-C4 haloalkyl, C3-C4 cydoalkyl. 
C2-C4 haloalkcnyl, C1-C4 alkaxy, C1-C4 haloalkoxy, C2-C4 
alkoxyalkOTy. CO^l^ C(0)NR13R1* sO^^K^^ S(0)oR". 
C(0)R»8.CH2CNorL; 
10 R2 is H, F, a. Br, CN, CH3. OCH3, SCH3. CF3 or OCF2H; 

R3 is a NO2. CO2CH3, CO2CH2CH3. S02N(CH3)2, SO2CH3, 

SO2CH2CH3, OCH3. or OCH2CH3; 
R* is C1-C3 alkyi, C1-C2 haloalkyl, C1-C2 alkoxy, €2^4 haloalkenyi, F. 
a. Br, NO2. COjR'^, C(0)NR»3rW, s02NR"R1« S(0)Jl". 
15 C(0)RWorL; 

R5isH,F,Cl,BrorCH3; 

r6 is C1-C3 alkyl, C1-C2 alkoxy, 02^:4 haloalkenyl, F, Q, Br, CO2R". 

C(0)NRi3Ri*. SO2NR15RI6, S(0)^", C(0)R18 or L; 
R7isH,F,iCl,CH3orCF3; 
20 -- R« is H, C1-C3 alkyl orpyridyl; 

R9 is C1-C3 alkyl. C1-C2 ^^y' CJ. Br, NO2. COjRl^, SOzNRISrIS, 

S(0),^", OCF2H, C(0)Rl8. C2-C4 haloalkenyl or L; 
R"> is H, a, F, Br, QyC-i alkyl or C1-C2 alkoxy, 
R" is H. C1-C3 alkyl, C1-C2 alkoxy, €2^:4 haloalkenyl, F. O. Br. 
25 CO2RI2. C(0)NRl3Rl* sOjNRl^Rl^. S(0)„R", C(0)Rl8 or L; 
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R'2 is C,-C3 alkyl opdonally substituted by luUogen. Cj-Cj alJ^oxy or CN 

aUyl orpropargyl; 
R13 is H. C1-C3 alkyl or Cj-Cj alkoxy; 
R"» is Cj-Cj alkyl; 

RJ^ is H. C1-C3 alkyl, C1-C2 alkoxy, aUyl or cyclopropyl- 
Rl^isHorCi-Cjalkyl; 

R" is Ci^3 alkyl. C1-C3 haloalkyl. aUyl orpropargyl- 

R" is Ci^^ alkyl. Ci<:4 haloalkyl or C3.C5 cycloalk^l optionaUy 

substituted by halogen; 
n is 0, 1 or 2; 
Lis 



T 



15 RjisHorCi-C3alkyl; 
WisOorS; 

X is H C,-C4 alkyl. C,-C4 alkoxy. €,-£4 haloalkoxy. €,-€4 haloalkyl 
C,-C4 haloalkylthio. C,-C4 alfcylthio. halogen. C2-C5 alkoxyalkyi 
C2-C5 alkoxyalkoxy. amino. 0,^3 alkylamino or dKC.-C, alkyl)- 
amino; ' 

Y is H C,-C4 alkyl, €,-€4 alkoxy. C,-C4 haloalkoxy. C,-C4 alkylthio 

q^4ha]«alkylthio, C^C^ alkoxyalkyl. C^^, alkoxyalkoxy. amino. 
Cx-Cs alkylammo. di(C,-C3 alkyI)ami„o, C3-C4 alkenyloxy. C,<:^ 
alkynyloxy, C2-C5 alkylthioalkyl. Cj-Cj alkylsulfinylalkyl. C,-C, 
allq^lsulfonylalkyl. C,-C4 haloalkyl. C2-C4 alkynyl. C3-C5 cycloiyl 
azido or cyano; ' 
ZisCHorN; 

and their agriculturaUy suitable salts; 
provided that: 

30 (a) when Xan4/orY is C, haloalkoxy. then Z is CH; 

(b) when X is halogen, then Z is CH and Y is 0CH3.OCH,CH, 
N(OCH3)CH3, NHCH3, N(CH3)2 or OCF2H. 
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Even more preferred (Preferred 9) are compositions of Preferred 8 wherein 

the herbicide is selected from the group: 

2-cMoro-iV-[[(4-methoxy-6-mediyl-13^-tria2in-2-yl)amino]- 

carbonyl]benzenesulfonamide (chlorsulfiiron); 
5 nietfiyl24[[[(4,6Klimethyl-2-pyriniidinyl)aniino]carbonyl]- 

amino]sulfonyl]benzoatc (sulfomcturon methyl); 
ethyl 2-[[[[(4-chloro-6-methoxy-2-pyrimidinyl)amino]- 

carbonyl]amino]sulfonyl]benzoate (chlorimnron ethyl); 
methyl 2-[[[I(4-metfaoxy-6-methyl.U,5-triazin-2-yl)amino]- 

carboiiyl]amino]sulfonyl]benzoate (mctsulfuron methyl); 
methyl 2.[[[[(4,6-dimethoxy-2.pyrimidinyl)ammo]carbonyl]- 

amino]sulfonyl]-6-(trifluoromethyl)-3-pyridmecarboxylate 

(cthametsulfuron methyl); 
methyl 2-[[[[[4-ethoxy-6-{methylamino)-1.3^-tria2dn-2-yl]- 

j5 amino]carbonyl]amino]sulfonyl]benzoate; 

2-(2-chloroethoxy>N-[[(4-methoxy-6-methyl-1.3,5-tria2m-2- 

yl)amino]carbonyl]benzcncsulfonamide; 
etfayl 5-in(4,6-diinethoxy-2-pyriiiiidinyl)amino]caibonyl]- 
amino]sulfonyl]-l-methyl-l/f-pyrazole-4K:aiboxylate; 
2Q iV-II(4,6-dimethoxy-2-pyrimidiiiylamino]carbonyll-3-(etfayl- 

sulfonyl)-2-pyridinesulfonamide; 
msdiyl 34[[[(4-mcthoxy-6-mediyl-13,5-triazin-2-yl)amino]- 

caibortyl]amino]sulfonyl]-2-tfaiophene-carboxylate (thifen- 
sulforon methyl); 

25 methyl 2-[£[[N-(4-medioxy-6-mcthyH3»5-triazin-2-yl)-N- 

niediylamino]carbonyl]amino]sul£onyl]benzoate 

(tribenuron methyl); 
methyl 2-in[K4,6-dimethoxy-2-pyrimidinyl)amino]carbonyl]- 
amino]sulfonyl]methyl]beiizoate (bensulfuron methyl); 
3Q 2-mK4,d-dimethoxy-2-pyrimidinyl)ainino]caibonyl]amino]- 

siilfonyl]^»/V-dimetfiyl-3-pyridinecarboxamide (nico- 
sulfiiron); and 

methyl 2-[att4,6-bis(difluoromethoxy)-2^ytimidinyl]amino]- 
carbonyl]aniino]sulfoayl]benzoate. 



BNSDOCID: <WO_932l763A1J_> 



wo 93/21763 

PCT/US93/037U 

9 

Also pn,fen.d (P«fen.d 10) are compositions of Px^fe^d 7 wherein the 
mixture comprises a sulfonylurea herbicide selected from the group in 
PxefenedP. "pui 

DETAn Pn nRcr^PTir noN of n.^rj^jj ^ ^^^ 
5 One method of formulating a pesdcide is to form a suspension of one or 

mon, active ingredients in an aqueous based medium and then use thickeners 

suchasmacromoleculesof.henaturalorsynd«^tictype.aad/orsuspending ' 
ag««s such as clays or oxides, to slow die rate at which the suspended panicles 

settle. Anovexviewofthisapproachisgivenin-PhysicalStabilityofSuspension 

srr "• ^ s'lien!::^ 

(1980). The present mvention introduces a novel product form which 
mcoiporates at leas, one polyelectrolyte or ionic surfactant, in addition to or in 
place of suspending agents, to create an aqueous based. physicaUy stable 

15 «™«-<»-fl-<J Which wiU flow on appUcation of shear and which will 

15 rebuild Its structure on standing (i.e.. are thixotropic). 

ob.^ ^'nicmred-fluid compositions of this invention are 

' ^'""^"^ '^•^"•^ ^ ^ »«-<iiems of 

tne aqueous medium. 

20 *• • ^ ^"^""^ " "^""'W' strucnued-fluids of 

20 t^'-ention can be water-soluble or -insoluble, and can thern^^^^ 

2S Depending on 

addiuonal catena, such as the solubility of the pesticide or its chemi J stability 

el^T'lT' " "^"'^^-^ '^^ --P"-' withl 

25 e«np«»it«on. Examples of suitable pesticides aie listed below 

Herbicides such as acetochlor. acifluorfen, acrolein. 2^ropenal. alachlor 
ame.iyn. amidosuIft.ron. ammonium sulfamate. amitrole. anilofos. asulam ' 
barban benefin. bensulfiiron me Ay,, bensulide. bentazon. benzoiuor 
30 ~!l ''"'^'^ bromoxynil. bromoxynfl heptanoate. bromoxynil 

30 ocunoate, butachlor. butbidazole. butralin. butylate. cacodyUc acid. 2-chIoro 

r^^^r^trr"'' <«iethy,dithiocarbama.e. chloramben. 

M «'"<«-'*o'^. chlomitrofen 

chloroxuron. ehloipropham. chlorsuUuxon. chlonoluron. cinmethylin 

35 ™%lammcacid.cyanazine.cycloate.cyduron.cyperquat.cypraz™ 
cyprazole. cypromid. dalapon. dazomet. dimethyl 2.3.5.6-tetrachloro-l i 
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benzenedicarboxylate, dcsmedipham. dcsmetryn. dicamba. dichlobenil. 
dichloiprop, diclofop. diethatyl, difenzoquat. dlflufenican, dimepipeiaie. 
dinitiamine. dinoseb. diphenamid. dipropetryn, diquat. diuron. 2-methyl-4.6- 
dinitrophenol, disodium salt of methylarsonic acid, dymron, cndothall. S-ethyl 
dipropylcarbamothioaie, esprocarb, ethalfluralin. ethametsulfuron methyl, 
ethofamesate. fcnac. fcnoxaprop. fenuron. salt of fenuron and trichloroacetic acid, 
flamprop. ftaazifop. flnazifop-P. ftachloralin, flumetsulam. fluometuron. fluoro- 
chloridone. fhioiodifen, fluoroglycofen, ftapoxam. fluridone, fluroxypyr, 
fluzasulfuron. fomesafen, fosamine. glyphosate, haloxyfop, hexaflurate. 
hexazinone. imazamethabenz, imazapyr. imazaquin. imazamethabcnz methyl, 
iniazethapyr. imazosnlfaron, ioxynfl, isopropalin, isoproturon, isouion. isoxaben. 
karbutilate, lactofen, lenacil, linuron. metsulfiuon inethyl, mediylarsonic acid, 
monoanunonimn salt of methylarsonic acid, (4^hloro-2-methylphenoxy)acetic 
acid S S'-dimethyl-2-(difluoron«thyl)-K2-methylpropyl>^uiiiuoromediyl)- 
15 3^-pyridinedicarboihioate. mecopiop. mefenacet, mcfluididc, methalpropalin. 
niethabenzthiazuion. mediam, methazole. methoxuron. mctolachlor. metnbuzin, 
1.2-dihydropyiidazine-3.6Hiione. molinate, monolinuron, monuron, monuron salt 
and trichloroacetic acid, monosodium salt of methylarsonic acid, napropamidc. 
n^talam, neburon, nicosulfuron. nitralin, nittofen, nitrofluorfen, norea. 
20 norflurazon, oryzalin, oxadiazon, oxyfluorfcn, paraquat, pebulate, pendimethalin, 
perftaidone. phemnedipham. pidotam, 5-[2-chloro^triflnoromethyl)phenoxy]- 
2-nitroacetophcnone oxime-O-acetic acid methyl ester, pretilachlor, 
primisul&ron, procyazine. profluralin. prometon. prometryn, pronamide. 
propachlor. propanD, piopazine. propham. prosulfalin, prynachlor. pyrazolate. 
25 pyrazon.pyiazosiilfbron ethyl. qiiincUoiac.qnizalofop ethyl, rimsulfuron, 
secbmneton, sethoxydim, siduron, simazine. l.(a,aHiimethylbenzyl)-3-(4- 
methylphenyDorea. sulfometuron methyl, trichloroacetic acid, tebothinron. 
terbacil, terbnchlor, terbuthylazine, terbatol. terbutryn, tfiifensulfaron methyl, 
Ihibbencarb, triallate, trialkoxydim, triasnl&ron, tribenuron methyl, tridopyt. 
30 trid^hane.triftaralin.trimeturon,{2.4Hiichlorophenoxy)aceticacid,4K2,4- 

dichlorophenoxy)butanoic acid, vemolate. andxylachlor. insecticides such as 
monocrotophos. carbofdran, tetrachlorvinphos, malathion, parathionmethyl, 
methomyl. cUordimeform, diazinon, deltamethrin. oxamyl. fcnvalerate. 
esfcnvalerate. permethrin, profenofos. sulprofos. triflnmuron, diflubenzuron. 
35 methop«ne,buprofczin,thiodicarb.acephate.aziiiphosmethyl,chloipyrifos, 

dimetfioate. fonophos. isofenphos. methidaihion, methamidophos. phosmet. 
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phosphamidon, phosalone, pirimicarb, phorate. terbufos, trichloxfon, methoxy- 
chlor, bifenthrin, biphenate. cyfluthrin, fenpropathrin, fluvalinate. flucythrinate 
tralomethrin, metaldehyde and rotenone; fungicides such as carbendazim 
thiuram. dodine, maneb. chloroneb, benomyl, cymoxanil. fenpropidine ' 
5 fenpropunoiph. triadimcfon, captan, thioplianate-nietliyl. thiabendazole 

phosethyl-Al, chlorothalonil. dichloran. me.alaxyl. captafol. iprodione, oxadixyl 
vinclozolin. kasugamycin, myclobutanil, tebuconazolc, difenoconazole 
diniconazole, fluqninconazole. penconazole, propiconazole. uniconzole', flutriafol 
P^'^Wo'^.Pyrif-px.fenarimol.triadimcnol.diclobutn.zol.cop^^ ' 
10 toalaxyl. folpet and flusilazol; nematocides such as aldoxycarb. fenamiphos and 
fosthietan; bactericides such as oxytetracyline. streptomycin and tribasic copper 
sulfate; and acaricides such as binapactyl. oxythioquinox. chlorobenzilate 
d.cofol. dienochlor. cyhexatin, hexythiazox, amitraz. propargite and fenbu'tatin 
oxide. 

15 The "agriculturany suitable salts" include organic or inorganic safij^^hich 

can be used to salt-out otherwise water-soluble ionic pesticides thereby rendering 
them insoluble. In the case of sulfonylurea herbicides, wherein chemical 
stabilization can be achieved by die addition of salts. agriculturaUy suitable salts 
refer to carboxylic or inorganic acid salts, provided that the solubiUty in water of 
such carboxyUc or inorganic acid salts is greater than or equal to 3% at S'C and a 
pH between 6 and 10. and further provided that a 0.1 molar solution of the 
carboxyhc or inorganic acid salt has a pH between 6 and 10. 

The component "polyelectrolyte" includes aU watet-swellable or water- 
soluble polymers which bear more than one ionic functional group per each 
nuu:romolec«le. Tbe molecular weight of the polyelectrolytes of dm invention 
can nmge fiom thousands to over a mflUon and and can bear multiple positive or 
negative charges on the macromolecular backbone or attached pendant groups 
Sutfactants" consist of molecules lower in molecuhir weight Aan polyelectro- 
lytes which a« surface active and which bear one or two charges per molecule 
Suitable polyelectiolytes of the invention can be either cationic or anionic 
Non-limitmg examples of cationic polyelectrolytes or charged surfactants include- 
polyaciylamides. such as aminomethylated polyaciylamide polymer having 
pendant dialkylated ammoniom salt groups; primaor. secondary or tertiary poly- 
amines, such as ethoxylated octadecylainineH>ctadecylguamdine complexes- 
quaternary ammonium salts with or without ethoxylation, protons or alkyl ^oups- 
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and primary, secondary or tertiary amine surfactants with or without ethoxylation. 

protons or alkyl groups. 

Non-limiting examples of anionic polyelectrolytes include polymers having 
pendant acid functional groups and the ability to form salts such as: anionic poly- 
acrylamides and acrylamide copolymers, such as the sodium salt of 2-propen- 
amide and 2-propenoic acid; polycarbonates, such as polyacrylic acid, poly- 
metfaacrylic and styiene maleic anhydride acid polymers and copolymers; poly- 
sulfonates, such as lignosulfonates and sulfonated polystyrene; and poly- 
phosphates. 

Product Uteramre avaflable from most vendors of polymeric materials and 
the foUowing reference indicate ^ch ones arc polyelectrolytes and their 
tolerance for salt if present; Handbook of Water Soluble Gums and Resins, Robert 
L. Davidson, Ed. McGraw-Hill, 1980. 

A "suspending agent" can be clay and oxide particulates which ar^ 
15 traditionaUy used to retard settling in both aqueous and non-aqueous based 
suspensions. These solids are typically used to modify die viscosity of 
suspensions, but in combination with polyclectrolyte or ionic surfactant tiiey can 
effectively be used to produce a reversible structured-fluid matrix to be used as a 
medium for the delivery of water-soluble or non-electrolyte pesticide active 
20 ingredients. 

Both sorfectants and polyelectrolytes can associate with tiiemsclves or other 
species in solution and also whh the surfaces of particulates (e.g., pesticide, 
suspendmg agent) in suspension. In this invention, the ionic namre of die 
polyelectrolyte and surfactant is beUeved to be related to die abiUty to form a 
25 reversible stmctured-fluid in the presence of charged particles of active or inert 

suspendmg agents. 

The term "aqueous medium" is defined as water plus the portion of water- 
-soluble conqwnents which are in solution. The latter can, but does not 
necessarily, include, such components as agriculturaUy suitable salts, dispersants. 

30 wetting agents, antibactcrials, crystal growdi inhibitors, antifreezing agents and 
low levds of diickeners provided tiiat their presence does not interfere with die 
formation of thereversible structured-fluid. In order for the formation of the 
reversible stmctured-fluid, the sum of die pesticidal component and agriculturally 
suitable salt must not exceed 85% of die total wci^ percent of die formulation. 

35 Reversible structured-fluids can be made in several ways depending on die 

nature of die pesticide active ingredient (electrolyte or non-electrolyte) and its 
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water solubility. In almost aU cases, some mechanical milling or intense mi:dng 
IS required to form the suspension precursor to the reveisible structured-fluid In 
general, the insoluble active-ingredient is added to the medium as a micronized 
powder of less than 10 microns in size, on average, or as a coarser soUd which is 
5 then reduced in size ,o below 10 microns, on average, by a we, milling process 
In the foimer case, the ingredients can be mi^ed wefl by stirring to disperse the 
solids. Iftheinicroniredpowderispresemas aggregates whereinthe primary 
parades are held together by forces strong enough to make stirring impractical 
wet nulLng is required to break-up the aggregates and reduce the soUds to the ' 
10 pnmaiy particle size. 

Addition of the polyelectrolyte at any step in the preparation of the 
composition is acceptable, provided that the polyelectrolyte does not degrade 
during the wet milling step{s) and such a step is required. For example 
U.S. 4,936,900 describes the need to wet miU sulfonylurea heriricides in the 
15 p^Kess of creating a suspension of chemically-stable particles in an aqueous high 
saltmedium. If the stability to wet milling is not known, the efect of mechanical 
energy on the polyelectrolyte in quesrion can be detennined by comparing the 
properties of a formulation made by pre- and post-milling addition of the 
polymer. 

20 Tbc purpose of the dispe^ion process is to aUow the medium to Vet" the 

surface of the particles and to displace the air between the particles TTie 
efficiency of the wetting process can be greatly improved by adding wetting 
agent(s). A dispersam can also be added to serve the ftancrion of keeping the 
parades separated once diey have been dispersed, in the suspension to be 
reversibly structured. Dispersants serve a similar function once the reversible 
stxuctured-fluid is thinned and added to water or a spnty tank mi«ure. Tie use 

andselectionofdispersantsandwetringagemsarewen-knownintheart See 
T. C. Patton. "Paint How and Pigment Dispersion," Wiley (1979). THe function of 
these marenals and the medianical processes for forming dispersions and 
suq^nsions are also known in the art. See. for example, G. D. Parfitt. "Dispersion 
of Powders in Uquids." Applied Science Pub. Ltd. (1973); and IT.. F. Tadros 
Advances m CoUoid and Interface Science," 12 (1980). 

1) In one embodiment of the invention, the pestidde is an decttolyre 
present in a high-salt aqueous medmm as insoluble partides (e.g.. a sulfonylurea 
active mgrediem, or an agricuiniraUy-suitable salt theiwf). In these cases an 
apptopriate water-soluble or water-swdlable polyelectrolyte or ionic surfa«ant 
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which is also conqjadble with the carboxyUc or morganic acid salts and which 
wiU not lead to chemical decomposition of the active ingredients, is added to the 
suspension such that a reversible structured-fluid results. 

For Insoluble pesticide panicles which are weak acids, bases or salts (e.g., 
5 maneb and mancozeb fungicides) a water-soluble or water-swdlable poly- 
electrolyte or ionic surfactant is added to the suspension to form a reversible 
structured-fluid. The mteraction between the ionicinsoluble structured-fluid 
particulates and the polyelectrolyte or ionic surfactant is beUeved to be 
responsible for the reversible stnictured-fluid characteristics. 
10 2) The present invention also con^rises compositions in which non- 

electrolyte, active ingredients (e.g., hexaTdnone herbicide and methomyl 
insecticide) are soluble in the aqueous medium. In these cases a suspending 
agent, such as hydrophiHc siUca, is used in combination with a polyelectrolyte or 
ionic surfactant to fonn a reversfele structtired-fluid matrix. While the pesticide 
15 is not actuaUy part of die networic or matrix, die overall system in which the 

pesticide resides is the reversible stmctured-flnid. 

3) Anotiier embodiment of the invention are compositions conqjrising 
electrolyte pesticides whidi ic soluble m water (e.g., die alkali metal or amine 
salts of 2,4-D or 2,4-DB, the mono(isopropylamine) salt of glyphosate, and the 
20 potassmm salt of picloram) wherein die use of a suspending agent along widi 

polyelectrolytes or ionic surfactants is necessary. Alternatively, die pesticide can 
in some cases be "salted^ut" by the addition of organic or inorganic salts and 
rendered partiaUy if not completely water-insoluble. For example, 2,4-D alkaU 
metal or amine salts can be "salted-out" by die addition of inorganic salts 
25 rendering the pesticide insoluble. The msoluble salt can, in turn, be milied to 
form an aqueous suspension v;^ch is suitable for reversible structured-fluid 
fonnation by the addition of polyelectrolyte or ionic surfactant. In such cases, die 
addition of a suspending agent is not nessaty. 
" 4) For conq>ositions of die present invention containing non-electrolyte, 
30 insoluble, particulate pesticides (e.g., cyanazine, carbendazim, c^ol, carbaryl, 
etc.), suspending agents such as d^s and oxides are required in combination widi 
a polyelectrolyte or ionic surfactant to form a reversible stracmred-fluid. In diese 
cases, die pesticide particulates are immobilized by die reversible stracturcd-fluid 
matrix as it forms. 

35 In essence, all die conqwwitions of die instant invention incorporate at least 

one polyelectrolyte or ionic surfectant which is water-soluble or water-swellable 
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and which retains its function as a fluid structuring agent if inorganic salts are 
present. In the case of sulfonylurea herbicides and their salts, where anunonium 
or alkaU metal acid salts of a carboxylic or inorganic acid are required for 
chemical stability, the polyelectrolyte or ionic surfactant must retain its function 
as a fluid structuring agent in the presence of these salts and not destabilize the 
active sulfonylurea herbicide. In the case when salts are used to "salt-out" soluble 
pesncide electrolytes, the polyelectrolytes or ionic surfactant must retain its 
functionality as a fluid stmcturing agent, without resolubilization of the pesticide 
acuve. In the case when salt is required to enhance the functionality of the 
10 suspending agent, the polyelectrolytes or ionic surfactant must retain their 
fimcaonaliiy as a fluid strucmring agent in the presence of these salts. 

Tlie effectiveness of the polyelectrolyte or ionic surfactant, and in some 
the suspending agent, is determined by comparison to a reference sample 
which does not contain one or more of these structuring agents. 
15 Physical MeasuieiriBn^ 

The reversible structured-fluids are rigid at rest as reflected by their ability 
to retain a solid-like shape in an 8-ounce container at or near rest and show litUe 
orno sign of movement on tilting or on complete inversion of the container TTie 
reversible structured-fluids of this invention aie appieciably thinned by shaking 
nnlike gel or geUed-paste compositions which require vigorous shaking or 
mechamcal agitation to assist their dispersion into water. 

nie thinning behavior of the reversible stractared-fluid increases the ease 
with which the fluid disperses into water. n« compositions of this invention are 
pourable once shaken, but will rebmld their stmcmre on standing. On further 
ddmion by water, the aqueous, reversible strucnned-fluid can be sprayed through 
convemional spray nozzles in which 50 mesh screens precede each nozzle to 
protect it from blockage. 

By adjusting the amount of polyelectrolyte or ionic surfactant, the degree of 
-^versibility and consistency of a revemble stmcmred-fluid can be modified, 
spannmg the range ftom that of an unstnictured suspension to dua of a gel or 
^-paste. However, the reversible stmcmred-fluid is unique in its superior 
abihty over than of a gel or gefled paste to disperse into water and its superior 
ability over that of a suspension to immobilize particulate matter. 

In practice, verification of a reversible structured-fluid can be accomplished 
by experimental measurement and visual observation. TTie latter is the best 
method for differentiating reversible structured-fluids from suspension and 
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geUed-paste controls. 'S^saal observation requires a minimnm of one observation 
of the composition on inversion through 180°. one observation of the composition 
on shaking, and one assessment of the ease of dispersion into water. In the case 
of unsmictured suspensions, flow is observed on inversion, the suspensions pour 
5 easUy, and die suspensions disperse homogeneously into water with stirring. At 
the other extreme, gels and gcUcd-pastes do not flow on inversion or after intense 
shaking, and do not disperse into water widiout intense mechanical agitation. The 
reversible structured-fluid pesticide compositions of this invention behave in a 
manner between these two extremes. They show no flow on 180*' inversion, 
10 reduce to a liquid-like consistency with mild shaking, flow out of die container 
after shaking and disperse mto water with litfle more than mild stirring, provided 
that thickeners have not been added at a level which retards the dispersion 
process. In such cases, more vigorous stirring may be required to achieve an 
agriculturally acc^table dispersion. 
15 Viscosity and yield stress measurements are two additional measures used 

to quantify the extent of stracture formation and pourability of a reversible 
structured-fluid. Both the viscosity and yield stress were measured using a 
rotational viscometer. Standard instruments are avaflable ftom companies such as 
Haake, Contrives, Carri-Med, Bohlin and Brookficld Bo* the mstrament and 
20 accompanying geometry (paraflel plate, cone and plate/conccntric cylinder 
^ sample compartments) can be used to accurately measure yield stress and 
viscosity by one of the following techniques. 

Eiflier a fixed shear rate can be mqwsed on a san^le and die resulting stress 
measured, or a controfled stress can be in^sed on a sanq)lc and die resulting shear 
25 rate measured Aplotof die shear rate versus stress can be constracted and 

analyzed to extract the plastic viscosity and yield stress of the sample using the 
Bingham Equation, This is done by fitting die linear portion of die data to die 
equation. The slope of die plot gives die plastic viscosity of die sample and die 
intercept of die plot gives its yield stress. A more in-Kiepdi review of die art can be 
30 found in many texts on viscometry, rheology or rheometry. The following 
references contain such information: 1) K. Walters. "EUieometry: Industrial 
>^,pUcations." Research Smdies Press (1980), 2) P. Shemian, 'Industrial 
Rheology," Academic Press (1970), 3) T. C. Patton, "Paint How and Pigment 
Dispersion," Wiley (1979). Geometric constants, equations and instromentation to 
35 automate instnnncm operation and calculation are siqyplicdwitii die instrumen 

mentioned above. 
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^«^''^'*«P^'^'=-i«««0'and/oryieldsm«so£aieversibIe 
fluid wdl be higher than those for an un«ructured suspension and lower than 
those for a gel or geUed-paste. Thus, the measuiement of yield st«ss and plastic 
vuicosity can be used to evaluate the extent and degree of reversibility in 
5 structured-fluid compositions and to provide an additional tool with which to 
differentiate between unstructured suspensions, reversible stni«ured-fl„ids gels 
and gelled-pastes. ' 

For assessing the effectiveness of the polyelectrolytes, ionic surfactants and 
suspendmg agent strucmring systetns. an aqueous unstrucmxed control suspension 
10 whexem one or more of the strucmring components were absent was used as a 
reference. On occasion, comparison was made to geUed-paste compositions to 
mustrate the difference between reversible, struoured-flmds and a gelled-paste 
In aU cases, the foUowing visual and riieological assessments were made- 

. Semi-rigidity, reflected by retention ofshape in a container and 
resistance to flow when the container is inverted through 180' 

• Huidity. Hsflected by the ease with which a sample flows when 
subjected to shaking. 

• Phase separation, reflected by an abiUty to resist phase separation over 
time. 

20 . Restructuring, reflected by an ability to reform a semi-rigid stmcture 

withm 24 hours after shaking. 

<^<P^«it«iveassessmentoftheeffectivenessofti«polyelectrol^^ 
surfactant and, if present, suspending agent was Ae meas«ement plastic viscosity 
and yield st«ss. These dieological tesponses of tf« «ven,fl,le structured-fluids 
w«e evaluated by the conventional rotational rheometiy techniques previously 

described. A contmlled st«ss iheometer equipped with a standard, calibrated 
cup and bob geometry was used. 

-^o '^'^"''''^^^'^''^^"I'y'Wlyingarangeofstre^ 
20 Pascals to a given sample in 20 logarithmic steps, fiom lowest to highest, with 
each stress allowed to act on tiw sample for 30 seconds before the ne;.t higher 
«ress was ^lied. Using the shear stress - shear rate data coflected, the Bingham 
EquatK,n was applied and a yield stress and plasdc viscosity were calculated by 
the methods described previously. 

Hie selection of polyelectrolyte. ionic surfactant and, if needed, suspending 
agent was detennined by comparing the reversible, stmctured fluid to a reference 
samplewheremthepolymerwassubstitutedbywater. Hie polyelectrolyte. ionic 
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surfactant and, if needed, suspending agent polymers) system is seleaed such 
that the beneficial effect is demonstrated: 

a) by an mciease in rigidity, consistency, fluidity, resistance to flow, and 
reduced phase separation as determined by visual inspection, or 

b) by an increase in viscosity as determined by viscosity measurement. 



or 



c) by an increase in yield stress as determined by yield stress 
measurement 

Comparisons to gels and geUed-paste compositions are also included for the 
purpose of illustrating the novel behavior of the reversible structured-fluid 
conqiositions. 

KXAMPLES 

Hie following exanqjles are presented to fflustrate. but in no way limit, the 
present inventi«Mi. All percentages are given by wei^ 

The preparation of rcversilde structured-fluid compositions can be separated 
into two separate steps; formation of die dispersion foUowed by the addition of 

the stracturing agent(s). 

For sulfonylureas, a preferred technique for die preparation of stabilized 
dispersions has been described in U.S. 4,936,900. THe procedure requires tiiat die 
sulfonylurea be suspended in warer and tfiat a dispersant, tfuckener or suspending 
agem be added, followed by nenttalization widi a desired base such as ammonium 
or sodium hydnwtide to apH of 6.0-10.0. preferably 7.0-9.0, followed by addition 
of aninsohibilizing salt, such as a carboxylic or inorganic acid salt(s), witii 
agitation- This mediod of preparation is used in die instant invention widi die 
25 fottowing exception. Organic tiiickening agents are not required to demonstrate 
die reversible structured-fluid m its most basic fonn, since any additional 
antisetding agents would only complement die novel antisetding properties of die 
compositions of the instant invention. 

-: All salts were added incrementaUy to die neutralized conjugate acids in 
30 order to develop die precipitated sulfoi^lnrea salt slowly and to avoid die 

formation of a tacky soUd or gum, per U.S. 4,936,900. Ihe resulting suspension 
was dwn bead-miUed to an average particle size of 1-20 microns, preferably 
1-g microns. 

Polyelectrolyte and/or ionic surfactant stmcmring agent(s) were added after 
35 die milling step was conipleted to avoiddieriskof degradation of the polymer 
during die hig}i shear milling st^. 
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Cases wherein a composition is not refened to as a control, the composition 
contains a polyclectrolyte and/or ionic surfactant structuring agent and is 
classified as a reversible structured-fluid. In aU the examples which foUow, the 
reversible structured-fluid can be visually desciibed as being semi-rigid fluid 
which flows easily when subjected to shaking, and which restructures to a semi- 
rigid fluid within 24 hours after cessation of shaking. Conversely, the control 
unstractured dispersion to which die reversible stracture-fluid is compared is 
always free flowing, showing no rigidity or resistance to flow. The reversible 
structnred-fluids are also compared to gelled-paste systems which exhibit another 
extreme of flow behavior. These systems are also semi-rigid, like die reversible 
strucmred-fluid, however tiiey do not spomaneously flow on shaking and their 
structure is everfast, showing instantaneous presence upon cessation of shaking. 

The ingredients used in the following Examples, and their function, are as 
follows: Reax® 81A (sodium alkytoaphthalenesulfonate). an anionic wetdng 
agent which can be used to insure proper wetting and milling of the active 
ingredient; 50% aqueous sodium hydroxide solution which can be used to adjust 
the pH of the sluny, as needed; and sodium acetate which can be used as the 
Stabilizing organic salt for all aqueous sulfonylurea suspensions, per 
U.S. 4,936,900. A number of structuring agents can be used such as: 
Armeen® OL = a primary allqrlamine. cationic surfactant; 
Adogen® 425-50% = a 50% aqueous solution of a trimetttyl soya 
quaternary ammonium chloride surfactant; Cat-Floc® L and 
Cat-Hoc* TL = diallyl dimethyl quaternary ammonium chloride 
polyelectrolytes. and Nalcolyte* 603 = a quaternary polyamine 
25 polyclectrolyte. 

EXAMPT.R<; 1.;^ 
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iZomoosition^wt 


.%) 




Ex. 1 


Ex.2 


-tlufensalfiiron methyl 


41.0 


41.8 


41.8 


sodium alkyln^hthalenesulfonate 


2.0 


2.0 


2.0 


aqueous 50% sodium hydroxide 


10.1 


10.3 


10.3 


sodium acetate (anhydrous) 


10.0 


10.2 


10.2 


water 


36.9 


33.7 


34.1 


Smicturing Agent(s) - Nalcolyte® 603 




2.0 


1.6 


The sodium alkylnaphthalcnesulfonate 


was dissolved in -80-90% of the 


total water, at room temperature, with stining. TTiifensulfuion mediyl was added 
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incrementally, in three equal portions, and allowed to disperse well. The 50% 
aqueous sodium hydroxide solution was then added slowly over a 15 min. period 
with stilling to form the salt of the thifensulfiiron methyl. Anhydrous sodium 
acetate was added in three steps, in a 1:1:2 ratio by weight Tlie additions were 
5 made at 30, 45 and 55 minutes during which time the slurry was continually 
stirred. The dispersion was dien bead-milled for 30 min. Upon completion the 
structuring agent and/or water were added to adiieve die above statement of 
con^osition. The final mixture was stirred until visually homogeneous. 

The yield stress and plastic viscosity of each composition were measured as 
10 previously described. The results are tabulated below. 

System Vield Stress (Pa> Pl^^^ric Viscosity (P»-§) 

Control O^To Structuring Agent) 1.0 0.05 

Ex. 1 Nalcolyte® 603 35.1 0.55 

Ex, 2 Nalcolyte® 503 38^ 0.20 

Tlie control sample was fluid at the time of preparation and did not form a 
semi-rigid structure over time. The control also formed 11% supernatant (bleed) 
over a 3 week period and remained freely moving, whereas tfie reversible 
structured-fluids (Ex. 1 and 2) showed no tendency to form bleed Qcss than 
15 2-3%) and were semi-rigid (firm) within 24 h of preparation. The reversible 

stroctnred-fluids would not move on tilting and required shaking to fluidize. The 
yield stress and plastic viscosity of the reversible structured-fluids were 
significantiy greater than tiiat of the control. From the data and visual 
characteristics of tiie reversible stracturc-fluids of these examples the ability to 
20 form a reversible structured-fluid of a sulfonylurea dispersion with a polyelectro- 
lyte which retains its functionality in higji salt medium is demonstrated. 

To determine the effect of the polyelectrolyte on the <diemical stability of 
the sulfonylurea, all sanq>les were aged at 45**C for 3 weeks. After aging, dieir 
chemical properties were assessed and compared. The results indicated diat the 
25 -structuring agent(s) did not impact the stability of the sulfonylurea when 
con^ared to the control. The stability of die latter is demonstrated in 
U.S. 4,936,900. 
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IngredieT^t<| 
thifensulfuron methyl 
sodium alkyln^hthalenesulfona 
aqueous 50% sodium hydroxide 
sodium acetate (anhydrous) 
water 

Structuring Agent(s) 

- Aimecn® OL 

- Adogen® 415-50% 









Compositiop fwt ^ 


) 


Contrn] 


Ex. ^ 


Ex.4 




41.4 


41.8 


te 2 0 


2.0 


2.0 


10.1 


10.2 


10.4 


10.0 


10.1 


10.2 


36.9 


35.3 


33.8 




1.0 








1.8 



- ""=»^«Dea in txamples 1-2 and the final mixtun 

was stuxed untd visuaUy homogeneous. THc yield stxes. and plastic viscosity of 
e«:hcomposition were measured as previously described. THe results are tabulated 
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Cnrrrr^n^ XieW gtTCff^ fPj,) Plastic Vi.nn.in, ^P, ,^ 

Control (No Structuring Agent) i o ~ " 

&.3Anneen®OL 28.9 0 44 

Ex. 4 Adogen® 415-50% 44.3 ^'^g 

The control sample was fluid at the time of preparation and did not form a 
semi-ngid structure overtime. Tie control also fom«d 11% supernatant (bleed) 
over a 3 week period and remained fteely moving, whereas the reversible 
stmctured-fluids (Ex. 3 and 4) developed little more ttu^ a trace amount of bleed 
a=ss than 2-3%) and became semi-rigid (fcm) within 24 h of preparation. The 
y«ld stress and plastic viscosity of the reversible stmcnired-flnids were 
significantlygreaterthanthatofthecontrol. TTie reveniWe structured-fluids 
would not move on tilting and required shaking to flmdize. From the data and 
visual characteristics of the revendble strucmre-fluids of these examples the 
abdrty to reversibly stmcmre a sulfonylurea dispersion with a cationic surfactant 
which retams its functionality in high salt medium is demonstrated 

To detennine the effect of tfie polyelectrolyte on the chemical stability of 
the sulfonylurea, all samples were aged at 45-C for 3 weeks. After aging their 
chemical properties were assessed and comparcd. TT^ „sults indicated tliat the 
struaunng agent(s) did not impact the stability of die sulfonylurea when 
compared to the control. TTie stability of the latter is demonstrated in 
U.S. 4,936.900. 
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FXAMPLES 5-6 








Q^mposition (wt. %1 




Infffedients 


Control 


Ex.5 


Ex. 6 


oW nr<:n 1 ft 1 Ton 


41.0 


41.8 


41.0 


oM^iiiTTt allrvlnanflthflleneSlllfoilSlte 


2.0 


2.0 


2.0 


HQueous DuTto souunn nyuiuAiuc 


9.3 


9.5 


9.3 


sodium acetate (anhydrous) 


10.0 


10.2 


10.0 


acetic Acid 


0.5 


0.5 


0.5 


water 


37.2 


33.0 


34.5 


Structuring Agent(s) 








- Cat Floe® TL 




3.0 




- Catnoc®L 






2.7 



The sodium alkyhuqjhthalenesulfonate was dissolved in -80-90% of the 
total water, at room tempeiatoie, with stirring. Chlorsulfuron was added 
incrementaUy, in three equal portions, and aUowed to disperse well. The 50% 
aqueous sodium hydroxide solution was then added slowly over a 15 mm. period 
with stirring to form the salt of die chlorsulfuron. Anhydrous sodium acetate was 
added in three steps, in a 1:1:2 ratio by weight. The additions were made at 30, 
45 and 55 min. during which tune the slurry was continually stined. The 
dispeision was then bead-milled for 30 min. Upon completion die pH was 
adjusted to 8.3 witii acetic acid, then sttucmring agent and/or water were added to 
achieve the above statemem of conqwsition. The final mixture was stirred until 
visually homogeneous."The yield stress and plastic viscosity of each condition 
were measured as previously described. The results arc tabulated below. 

SssSSD. yield Stress (Pa) Plastic ViscQsity fPa-s; 

Control (No Stracmring Agent) 1.0 0.02 

Ex. 5 Cat Roc® TL 30.3 0.08 

Ex. 6 Cat Hoc® L 22.1 0.06 

" The control san^le was fluid at the time of preparation and did not form a 
15 semi-rigid stracture over time. The control also foimed 15% supernatant (bleed) 
over a 3 week period and remained freely moving, whereas die reversible 
stmcturcd-fluids (Ex. 5 and 6) showed liide or no tendency to f omi bleed Oess 
than 2-3%) and were semi-rigid (firm) witiiin 24 h of pr^aration. The reversible 
structured-fluids would not move on tilling and required shakhag to fiuidize. The 
20 yield stress and plastic viscosity of the reversible stracnired-fluids were 
significantiy greater than that of the control. From the data and visual 
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charaaeristics of the leversible structure-fluids of these examples the abiUty to 
fom, a reversible structured-fluid of a sulfonylurea dispersion with a polyelecrc 
lyte whrch retains its functionality in high salt medium is demonstrated 

To detemunc the effect of the polyelectrolyte on the chemical stability of 
5 die sulfonylurea. aU samples were aged at 450C for 3 weeks. After aging Aeir 
chemical properties were assessed and compared. The results mdicated that the 
structuring agem(s) did not impact die stability of the sulfonylurea when 
compared to die control. ITie stability of die latter is demonstrated in 
U.S. 4,936,900. 

EXAMPI RS 7-0 

Composit ion fwt Vf,) 
fisJZ Ex.8 Ex. 9 

41.0 21.0 

21-0 41.0 
2.0 2.0 



10 



bromoxynil q q 

sodium alfcyln^hdialenesulfonate 2.0 

aqueous 50% sodium hydroxide lO.O jq^ 

sodium acetate (anhydrous) iq.o 



water 



15 



20 



25 



10.0 10.0 

_ 30.0 30.0 30.0 

Stnictnnng Agent Adogen® 415-50% 7.0 go 6 0 

■me foUowing process sequence represents a route to d» formation of die 
legible structured-fluids of Examples 7 to 9. The sodium alkytoaphdialene- 
sulfonate is dissolved in 80-90% of die total water, at room temperamre. wid, 
stmmg. The technical active ingredients are added incrementaUy and disperse 
w,d, mechanical agit«ion or stfaxing. The 50% aqueous sodium hydroxide 
solution is added slowly over a 15 min. period widi stirring to form die active 
mgredrent salts. Anhydrous sodium acetate is added stepwise to slowly salt-out a 
portion or all of die active ingredient. TTic additions are made over a 1 h period 
duruig which die slurry is continually stirred. TTie dispenuon is dien bead-miUed 
-for 30 mm. Upon completion die structuring agent amVor water is added to 
achieve the above statement of composition. The final mixture is stirred until 
visually homogeneous. 

nie reversible strucnired-fluids of Examples 7-9 have yield stress and 
plastic viscosities in excess of compositions wherein die stmcmring agent is 
lephiced by water, and have a maximmn yield stress of 60 Pa and a maximum 
plastic viscosity of 5 Pa-s. Hie compositions are rigid at rest once die structure 
forms and do not flow on inversion tiuough 180« when contained by an 8-ounce 
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wide-mouth container which is at least 1/2 to 3/4 fuU. They arc easily fluidized 
by minimal shaking and con^letely disperse in water in 1-3 min., with mild 
stirring. The rcveislble stmctured-fluids of Exanq)les 7-9 regain their rigidity 
witlnn 24 h when retumed to the rest state. 
5 PXAMPLg IQ 

Composition (wt.%^ 

Carbendazim 19.8 19.8 

Alkanol®XC 1-0 ^-^ 

Aerosil®200 2.0 2.0 

Water 77.2 76.4 

Structuring Agent Nalcolyte® 603 0.0 0.8 

The following sequence r^resents a route to the formation of the 
reversible structuredrfluid of Exanylc 10. The Carbendazim was added to the 
water as an air-milled powder of a^jproximatdy 2 microns in mean average 
particle size followed by addition of Alkanol® XC. The mixture was then 

10 stined for 5 minutes using an overhead paddle stiner. During this time, a 

uniform suspension was attamed. The Aerosil® 200 was th«i added and stirring 
continued for an additional 5 minutes. At this point and for several hours 
thereafter &e composition was extremely fluid like. The sanc^le was then split 
into two equal portions. The balance of water to 100% was added to one portion 

15 with stirring to create a control. Nalcolyte® 603 was added to the second portion 
widiconimuedsitmng to create Ifae reversible stnictured-fluid. The final 
nuxtnres were visually homogeneous. 

The yield stress and plastic viscosity of the control and reversible 
stmctured-fluid were measured as previously described. The results arc tabulated 

20 bdow. 

System Vield Stress (Pa^ Plftfftijc Viscggjtyff^-s) 

Control 0.28 0.005 

Ex. 10Nalcolyte®603 7.73 0.041 

The control sanq)Ie was fluid at the time of preparation and did not form a 
semi-rigid stracture overtime. The control also formed -50% supernatant 
(bleed) over a 24 hour pmod and remained freely flowing, whereas the reversible 
stmctured-fluid of Exan^le 10 showed only a trace of bleed (<2-3%) and was 
25 semi-rigid exhibiting no tendency to flow on tilting, but being r^idly tiiinned by 
shaking. The yidd stress and plastic viscosity of die reversible straoured-fluid 
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were significantly greater than those of the control. From the data and visual 
characteristics of the reversible stmctured-fluid of Example 10, the ability to form 
a reversible strucmred-fluid of a fungicide dispersion where the active ingredient 
is a non^lectrolyte, insoluble material was demonstrated. 
^ HXAMPLE5: 11 AMr> i9 

Compos irion (wt.ff^) 

IngBssta caniffii isai Ex. 12 

Mancozeb Technical 29.4 29 4 29 4 

Aerosa®200 o« 

2.0 2.0 2.0 
Water , 

68.6 66.6 65.6 

Stnicturing Agent Nalcolyte® 603 q.O 2.0 3 0 

The following sequence lepiesents a route to the foimation of the reversible 
structured-fluids of Examples 11 and 12. Technical mancozeb powder of particle 
size less Aan 20 microns was added to the water and stirred for 20 minutes with 
an overhead paddle stiner. During this time, the powder wetted and a unifonn 
10 suspension was attained. Tbo AerosU® 200 was then added and stirring was 
continued for an additional 55 minutes. The composition at this point was 
e:ctremely fluid like. n« sample was then split into three equal portions. Water 
was added to one portion with stirring to create a control. Nalcolyte® 603 was 
added to the second and third portions with continued stirring to create the 
reversible structured-fluids. TTie final mixtures were visuaDy homogeneous. 

•Hie yield stress and plastic viscosity of die control and reversible 
strucmred-fluid were measured as previously described. The results are tabulated 
below. 

^ , y^«WStff!^-?(Pa) Pla.sricVi«rnc;»,.P^_^) 

0.91 0.099 
Ex. 1 1 Nalcolyte® 603 at 2% 1.27 q Q39 

Ex. 12 Nalcolyte® 603 at 3% 1.50 0 003 

nie control sample was fluid at die time of preparation and did not form a 
senu-ngid stnicmre over time. TTie contml also formed -8% supematant (bleed) 
over a 24 hour period and remained freely flowing, whereas the reversible 
stmctured-fluid of Examples 11 and 12 showed only a trace of bleed «2-3%) and 
were semi-rigid exhibiting no tendency to flow on tilting, but being rapidly 
thinned by shaking. Hxe yield stress and plastic viscosity of die reversible 
structured-fluids were significantiy greater *an those of the control. TTie data 
and visual characteristics of die reversible stmctured-fluids of Examples 11 and 



15 
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12 demonstrate the abiUty to fonn a reversible structured-fluid of a fungicide 
dispersion where the active ingredient is an insoluble electrolyte. 

FXAMPLE 13 

Composition (wt.%) 
Ingredients CpntTQl EeJ3. 

Glyphosate 19.8 19.8 

Aerosfl®200 4.0 4.0 

Water 75.2 74.2 

Structuring Agent Nalcoiyte® 603 0.0 1.0 

The following sequence represents a route to the formation of the reversible 
5 structured-fluid of Example 13. Technical glyphosate air-milled powder, 

^proximately 2 micron in mean average particle size, was added to the water and 
Stirred for -60 mmutes using an overhead paddle stirrer. During tfiis time the 
powder dissolved into the water forming a dear solution. The Acrosil® 200 was 
then added and stirring was continued for an additional 30 minutes. The 
10 composition at that time was fluid-like and lacked color. The sample was dien 
split into two equal portions. Water was added to one portion with stirring to 
create the control. Nalcoiyte® 603 was added to die second portion with 
continued stirring to create the reversible structured-fluid. The final mixtures 
were visually homogeneous. 
15 The yield stress and plastic viscosity of the control and reversible 

structtired-fluid were measured as previously described. The results are tabulated 
below. 

System Yield Stress fPa^ piaf^c ViffCQsjty fPa-g) 

Control 0.63 0.85 

Ex. 13 Nalcoiyte® 603 2.18 034 

The control sanq)le was fluid at die time of preparation and did not fomi a 
semi-rigid strucnire over time. The control remained fireely flowing, whereas the 
20 -reversible stractured-fluid of Example 13 was semi-rigid exhibiting no tendency 
to flow on tilting, but being rapidly thinned by shaking. The yield stress and 
plastic viscosity of the reversible stmcmied-fluid were significantiy greater than 
those of tiie control. Example 13 demonstrates the ability to form a reversible 
stmcmred-fluid of a herbicide where the active ingredient is a soluble non- 
25 electrolyte. 
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Control 


Ex.14 


21.0 


21.0 


1.0 


1,0 


4.5 


4.5 


10.0 


10.0 


2.0 


2.0 


61.5 


59.5 


0.0 


2.0 



20 



25 



EXAMPI.F 14 

Compositinn (wf <!^) 

Ingredients 

Chlorsulfuron 

Sodium alkylnaphthalenesulfonate 
Aqueous 50% sodium hydroxide 
Sodium acetate (anhydrous) 
Aerosil® 200 
Water 

Structuring Agent Adogen® 415-50% 

TTie sodium alkylnaphthalenesulfonate was dissolved in -80-90% of the 
total water, at room tempeiatuxe. with stilling. The Chlorsulfuron herbicide was 
added incrementally, in three equal portions, with stirring, and aUowed to disperse 
well. The 50% aqueous sodium nydroxide solution was then added slowly over a 
30 min. period with stirring to form the salt of the Qorosnlfuron. raising the pH 
of the mixture to -8.0. Anhydrous sodium acetate was then added in three 
portions, in a 1:1:2 ratio by weight. The additions were made at 30. 60, and 
80 min. from the time of the final 50% aqueous sodium hydroxide addition. 
Stining was continaed for another 15 minutes after which the pH was adjusted to 
8.0 by using a minute amount of an aqueous 50% sodmm hydroxide solution 
With continued stirring, the Aerosfl* 200 was added and mixed for 15 minutes. 
TTie resulting sluny was visuaHy homogeneous. The dispersion was then bead- 
miUed for 30 minutes. Upon completion. Adogen® 415 and/or water wei« added 
to achieve the above statements of composition. The final mixture was stirred 
until visually homogeneous. The yield stress and plastic viscosity of each 
composition were not measured Hie samples were however exposed to a series 
of aging tests to assess their stability via and alternative and reasonably standard 
test in the industry. 

TTie control sample was fluid at die time of preparation and formed 12%, 
21%, and 16% supernatant (bleed) on storage for tfiree weeks at 45»C, room 
temperanire and -6»C, respectively. Conversely, die reversible strucmred-fluid of 
Example 14 showed almost no signs of bleed when stored under die same 
conditions. Tbe reversible stmcnned-fluid of Example 14 was fluid at die time of 
preparation, but formed a semi-rigid stwcture within 24 hours which exhibited no 
tendency to flow on tilting and which rapidly thinned on shaking. TTie yield 
stress and plastic viscosity of die reversible strucmred fluid were significantiy 



BNSOOCID: <WO 932 1 763A 1 ^l_> 



wo 93/21763 



PCr/US93/03711 



28 

greater than those of the control. The data and visual characteristics of the 
reversible stiuctured-fluid of Example 14 demonstrate the ability to foim a 
reversible stmctoied-fluid of a sulfonylurea herbicide at relatively low rates of 
active ingredient with a high resistance to the foimatioa of bleed over long 
periods of time and at extremes in tenqwramre. 

pffMPTRS 15-17 

Composition (Wt. %) 



Control 




Ex. 16 


Ex. 17 


7.2 


7.2 


7.2 


7.2 


34.5 


34.5 


34.5 


34.5 


2.0 


2.0 


2.0 


2.0 


3.8 


3.8 


3.8 


3.8 


10.0 


10.0 


10.0 


10.0 


42.5 


41.0 


40.5 


42.1 


0.0 


1.5 


2.0 


0-0 


0.0 


0.0 


0.0 


0.4 



nicosulfuron 
bromoxynil 

sodium alkylnaphthalenesulfonate 
aqueous 50% sodium hydroxide 
sodium acetate (aniiydrous) 
water 

stmctuiing agent 
Nalcolytc<«>603 
Adogen® 415-50% 

The sodium alkyhi^hthalenesulfonate was dissolved in -80-90% of the 
total water, with stiiriog. The nicosulfuron herbicide was added incrementally, in 
diree equal portions, with stirring, and allowed to disperse welL The50% 
10 aqueous sodhnn hydroxide solution was then added slowly over a 20 minute 
period with stirring to form the salt of die nicosulfuron, raising the pH of die 
imxturcto-9.1. Anhydrous sodium acetate was tiien added in three steps, in a 
1:1:2 ratio, by weight. The additions were made at 30, 53, and 73 minutes from 
the time the final 50% aqueous sodium hydroxide was added. Stirring was 
15 continued for anodier 15 minutes after which die pH was measured at 8.9. Witii 
continuedstirring,thebromoxynilwas added andnMxedfor 20 minutes. Atthis 
time more 50% aqueous sodium hydroxide solution was added to bring the pH to 
between 8 J-9.0. The resulting slurry was visuaUy homogeneous. The dispersion 
was tiien bead-mifled for 30 minutes. Upon completion Nalcolyte® 603 and/or 
20 Adogen® 415 and/or water were added to achieve the above statements of 

con^osition. The final mixture was stirred until visuaUy homogeneous. The 
yield stress and plastic viscosity of the control and reversible stracmred-fluid 
were measured as previotisly described. The results are tabulated below. 
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C™*™! 3.02 0.035 

Ex. 15 Nalcolyte® 603 at 1.5% 4.91 ^ 

Ex. 16Nalcolyte®603at2.0% 9.04 „ jjj 

Ex. 17 Adogen® 4 15-50% at 0.42% 5.56 j 

The control sample was fluid at the time of preparation and formed some 
stnictme over time, but not a semi-rigid structure per Examples 15-17. When the 
control sample was tilted 90° the sample stnicnire resisted for an instant then 
turned fluid compared to the reversible structuied-fluid of Examples 15-17 that 
were semi-rigid exhibiting no tendency to flow on tilting 180»,but being rapidly 
thinned (fluidizing) by shaking. n,e control also formed -3% supernatant (bleed) 
over a 15 hoar period, whereas the reversible structured-fluid of Examples 15-17 
only showed minute bleed «0.25%). The yield stress and plastic viscosity of the 
reversible stmctuied-flnids were significantly greater than that of the control 
The data and visual charaaeristics of the reversible stractured-fluids of 
Examples 15-17 demonstrate the ability to form a reversible stmctured-fluid using 
a mixture of widely diverse crop protection chemicals. 



* 
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What is claimed is: 

1. A thixotropic pesdcidal fonniilation comprising a pesticidal 
component, a structodng agent, and the balance to 100% being an aqueous 

5 medium wherein: 

the pesticidal component is selected from the group: 

a) a soluble electrolyte, 

b) a soluble non-electrolyte, 

c) an insoluble electrolyte, and 

10 d) an iisoluble non-electrolyte; and 

and die s tru ct ui iug agent is at least one anionic or cationic member selected 
from die grot^: 

e) a polydectrolyte, 

f) a sorfactant, and 

15 g) a suspending agent; 

provided that: 

(i) when the pesdcidal conq>onent is a), b) or d), then the structuring agent is 
g) and at least one of e) and f), such that e) and g) bear dissimilar 
charges, or when e) is not present, f) and g) bear dissimilar charges; 
20 (ii) when the pesticidal conqionent is c), then the structuring agent is selected 

fsom at least one of e) and f), such diat e) and c) bear dissimilar 
charges, or when e) is not present, f) and c) bear dissimilar charges; 
the ingredients being present in the following amounts based on total weight of 
die foimuladon: 
25 1-60% pesticidal component; 

0.1-20% of at least one of a polyelectrolyte and a surfactant; 
0-20% suspending agent; the combination of pesticide, 

pofyelectroJyte, surfactant, and suspending agrat at least 4%; 
and 

30 35-96% aqueous medium. 

2. A formuladon according to Claim 1 wherein the pesticidal con^onent 
is a herbicide and the ingredients are present in the following amounts based on 
total weight of die formuladon: 

10-50% herbicide; 

35 0.1-10% at least one of a polyelectrolyte and a surfactant; 

0-15% suspending agent; and — 
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35-96% aqueous medium. 
3. A foimulation according to Claim 2 wherein the pesticidal component 
is a sulfonylurea herbicide and the ingredients are present in the foUowing 
amounts based on total weight of the fonnulation: 
10-40% sulfonylurea; 

0.1-5% of at least one of a polyelectrolyte and a surfactant; 
0-10% suspending agent; 

5-25% agriculnirally suitable stabilizing salt, and 
35-96% aqueous medium. 
4. A formulation according to Qaim 3 wherein the sulfonylurea is a 
sulfonylurea of Formula I 



l-SOjNHCNR— J 2 
N-< 



15 wherein: 
Jis 



^ 2=2 LI 



20 
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LI M M 




N R j 
r8 



]^ Ldk hM 

r7^N^r6 R'-^N-^R^^ 
r1 R^ 

5 ^ ^ 

RisHotCHa; 

Rl is F. a, Br, NO2. C1-C4 alkyl, C1-C4 haloallqrl, C3-C4 cycloalfcyl. 

C2-C4 halo^kenyl, C1-C4 alkoxy, C1-C4 haloalkoxy. C2-C4 
10 alkoxyalkoxy. COif!i^\ C(0)NRA3rA4, sOiNRi^Rie, SiO)^^'^. 

C{0)Rl8,CH2CNorL; 
r2 is H, F, d, Br. CN, CH3, OCH3, SCH3, CF3 or OCF2H; 
r3 is a. NO2. COjO^. CO2CH2CH3, S02N(CH3)2, SO2CH3. 

SO2CH2CH3. OCH3. or OCH2CH3; 
15 - r4 is C1-C3 alkyU C1-C2 haloalkyl. C1-C2 alkoxy. C2-C4 haloalkenyl, F, 

a, Br, NO2. CO2RI2. C(0)NR13rW, SOjNRlSRie. S(0)^^\ 

C(0)Rl«orL; 
R5isH,F,a,BrorCH3; 

r6 is C1-C3 alkyl. C1-C2 alkoxy, C2-C4 haloalkenyl, F, Q, Br. C02R^2. 
20 C(0)NR^Ri^ S02NRi5R^^. S(0)„Rl''. C(0)Rl8 or L; 

R7isH.F,a,CH3orCF3; 
r8 Js H. C1-C3 alkyl or pyridyU 
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R9 is C1-C3 alkyl, C1-C2 alkoxy, F, Q, Br, NO2, CO2RI2, SOjNRl^Rie^ 
S(0)„Rn^ OCF2H, C(0)R18, C2-C4 haloalkenyl or L; " 

RlO is H. a, F, Br, C1-C3 alkyl or C|-C2 alkoxy; 

Rli is H, C1-C3 alkyl, Cj-Cj alkoxy. C2-C4 haloalkenyl, F, Q, Br, 

C02Ri2, C(0)NR13R14^ SOiNRi^Rie^ S(0)^17 C(0)Rl8 or L; 

Ri2 i5 C1-C3 alkyl optionaUy substituted by halogen, C1-C2 alkoxy or CN, 
allyl orprcpargyl; 

Rl3 is H, C1-C3 alkyl or C1-C2 alkoxy; 

Rl4isCi-C2 alkyl; 

R^5 is H, CJ-C3 alkyl, C1-C2 alkoxy, aUyl or cyclopropyl; 
Ri^isHorCi-C3alkyl; 

Rl7 is C1.C3 alkyl, Cj-Cg haloalkyl, aUyl orpropargyl; 
R18 is C1-C4 alkyl, C1-C4 haloalkyl or C3-C5 cycloalkyl optionally 
substituted by halogen; 



15 n is 0, 1 or 2; 

L is 



R 
/ J 

N N 

II I 



T 



20 Rj is H or C1-C3 alkyl; 

W is O or S; 

X is H, C1-C4 alkyl, C,-C4 alkoxy, C1-C4 haloalkoxy, Cx-C^ haloalkyl. 
C,<:4 haloalkylthio, C,-C4 alkylthio, halogen, C2-C5 alkoxyalkyl, 
C2-C5 alkoxyalkoxy, aniino. C,-C3 alkylamino or di(Ci-C3 
25 ' alkyl)ainino; 

Y is H, C1-C4 alkyl. CJ-C4 alkoxy, C1-C4 haloalkoxy. C1-C4 alkylthio. 

CJ-C4 haloalkylthio, €2^:5 alkoxyalkyl, C2-C5 alkoxyalkoxy. ai^o, 
C1-C3 alkylamino. di(Ci-C3 alkyI)amino, C3-C4 alkenyloxy, C3-C4 
alkynyloxy, C2-C5 alfcylthioalkyl, C2-C5 alkylsulfinylalkyl. C2-C5 
alkylsulfonylalkyl. C^^^ haloalkyl, 02^:4 alkynyl. C^^Zs cycloalkyl, 
azido or cyano; 
ZisCHorN; 
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and their agriculmrally suitable salts; 
provided that 

(a) when X and/or Y is Ci haloalkoxy. then Z is CH; 
Cb) when X is halogen, then Z is CH and Y is OCH3, OCH2CH3, 
5 N(OCH3)CH3, NHCH3, N(CH3)2 or OCF2H. 

5 . A formulation according to Oaim 4 wherein the sulfonylurea is 

selected from the group: 

2H:moro-N-[[(4-methoxy-6-xnethyl-l,3^-triazin-2-yl)aniino]- 

carbonyl]bcnzenesulfonaniide (chlorsulfiiron); 
yQ methyl 2-[[[[(4,6-dimethyl-2-pyrimidinyl)amino]carbonyl]- 

amino]sulfonyl]benzoate (sulfomemron metiijd); 
ethyl 2-[[[[(4-chloro-6-methoxy-2-pyrimidinyl)animo]- 

carbonyl]amino]sulfonyl]benzoate (chlorimuron ethyl); 
methyl 2-[[[[(4-methoxy-6-methyl-1^4-triazin-2-yl)amino]- 
j5 carbonyl]amino]sulfonyl]benzoate (metsulfuron methyl); 

methyl 24I[[(4.6-diinethoxy-2-pyrhmdmyl)amino]carbonyl]- 
amino]sulfonyl]-6-(tiifluoromethyl)-3-pyridinecarboxylate 

(edtametsulfiiron methyl); 
methyl 24II[[4-cthoxy-6-(methylaniino)-l^>triazin-2-yl]- 
20 J ammo]carbonyl]aniino]snlfonyl]benzoate; 

2-(2-chloroethoxy)-N-[[(4-niethoxy-6-mediyl-13,5-tiia2dn-2- 

yl)amino]carbonyllbenzenesulfoiianude; 
etityl 5-[II[(4,6-dimethaxy-2-pytimidiityl)ammo]carbonyl]- 
aminolsulfonyl]-l-melhyl-li/-pyrazole-4-carboxylate; 
25 /v-[[C4,6-dnncthoxy-2-pyrimidinylanmio]carbonyl]-3-(ethyl- 

sulfonyl)-2-pyridinesulfonamide; 
methyl 3-[[[[(4-medioxy-6-methyl-l3^-triazin-2-yl)amino]- 
carbonyl]amino]sulfonyl]-2-thiophene-caiboxylate 

(thifensulforon methyl); 
3Q methyl 2.tt[[N-(4-methoxy-6-melhyl-1.3^-tria2an-2-yl)-N- 

methylamino]carbonyl]ammo]sulfonyll benzoate 

(tiibenuron mediyl); 
methyl 2-[I[[[(4,6-diniethoxy-2-pyriniidmyl)amino]carbonyl]- 
amino]sulfonyl]mediyl]benzoate (bcnsulfdion methyl); 
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2-[[[[(4,6-dimethoxy-2-pyrimidinyl)amino]carbonyI]amino]- 
sulfonyl]-VV^-<iimethyl-3-pyridixiecarboxaniide 
(nicosulfuron); and 

methyl 2-[[[[[4,6-bis(dmuoromethoxy)-2-pyrimidinyl]amino] 
carbonyl]ainino]sulfonyl]benzoate. 

6. A fonnulation of aaim 1 wherein the pesticide is an insecticide. 

7. A fonnulation of Claim 1 wherein the pesticide is a fungicide. 

8. A method for protecting crops comprising applying to the crop to be 
protected an effective amount of a fonnulation according to Claim 1. 

9. A fonnulation of Qaim 2 wherein the pesticidal component comprises 
a sulfonylurea herbicide and a non-sulfonylurca pesticide in the following 
amounts based on total weight of the fonnula: 

10-40% sulfonylurea and non-sulfonyluiea pesticide; 
0. 1-5% at least one of a polyelectrolyte and a surfactant; 
^5 0-10% suspending agent; 

5-25% agriculturally suitable stabilizing salt, such that the 

sulfonylurea and stabilizing salt arc lesis than 85% by total 
fomiulation weight; and 
35-96% aqueous medium. 
20 10. A fonnulation of Qaim 9 wherein the pesticidal con^>onent comprises 

a sulfonylurea herbicide and 3,5-dibromo-4-hydroxybenzonitrile. 
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